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SOME NEW TYPES OF INSTRUMENTS USING SEMICONDUCTORS

(NEW APPLICATIONS OF THE HALL EFFEC™) o _' ]

- il ]

ghrirnal Tekhnicheskoy Fiziki, Vol VL, Ho 3 V. M. Bogomolov 1 Ean I
Moscow, Mar 55, pp 693. GOk v
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[Comment: Tie following report was submitted to the editors S

of Zhurnel Tekhnicheskoy Fizils o SO D erner (G3T, }l -

Numbers in parentheses refer 4o the author's bibliopraphy
appended. The figure mentioned in the text ts also app.nded to
the report. ]

In the last few yeurs tnereasingly frequent use hag heen made of the prop-
erties of scme galvanomagnetic effeets in cemicorductors. Thus the effect of
the variation of o scniconductor 's resistance in a magnetic field and the Hall
effect have been used 25 the basis for the crestion of erplifiers, rodulators,
field indicators; multiplier it Loute. Y3, 20 7), ALl these uses can be divided
into two groups: the first greuwr inciu ¢8, Jor example, amplifiers, which can
be built without utilizing galvanomasnetic effects; the other group consist.

. of apparatus faciliteting the so.ution of radio englneer ing problems which defy
solution by ordinary means. The purpose of this article is to remark on the
pg;enzlalities of This nature exhibited by some devices employing the Hall
ffect,

Square-Iav Deteetor
== Prhecror

Hall voitage Vi:=RIB, "ere R ic the Hol) constant, I Is the current
through the device, and B iy tho inducticn of the masnetic Tield.

Tet I = Iscocwt; B = BT, monwt.

el
-

LOiD 4 Ra iéﬂo&.’im:.

Then V, = BRIGcoetwt =

~f

Thus, the Hall slectrodes yield a conelunt voltage V = Rk ;f which
is propnrtionsl to ithe square ¢f the appiied surrent. Thia 2 is the case
of the 1deal square-luw detector.

Ideal "Linesr" Deteyton

If 5= Bt ot whare Bq = coust, then V = L BRIne
2
In this case the 4 component of “he Hali voltage depends linerly on N
the applied curr:nt. Thir iz the rase of rhe ideal "linear" detector. How-
ever, in this case the nesessery condition Lo that By = const,

Frequency Spactrum Analyuer

If the tnput ~wrrent in case 2 ig Z InqC0sust, then; by varying the

1
frequency of the magnetic fleld wa can selectively detect ouly that barmonic
whose frequency at the given moment ecorresponds +o the field frequensy., In

: =1 BRI .
this case V _% ORIOL
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The resolving pover and sensitivity of the analyzer based on the above-
described principle s greater +han that of existing spectrum anslyzers. The
range of analyeis is extended from sudio frequéucies up to radio frequencies
at which it is st1ll possible to obtain strong magnetic fields. The apparatus
can be of smaller size;, but zimpler and more consenient and reliable than or-
dinary snalyzers.

A1l the above remsrks once more emphasiie the broad possibilities opened’
up by the use of semlconductors, wvhose employment in redio anglne»ring is not
limited to use in diodes or traasistorz.

[Appended figure follows: ]
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Fig 1o a -- chereutaristic of Hall-effe.t square-law detector; b --
characteristis of Hali-effect "lirssr" defecter (U =U. _}; ¢ -- 200-cps
. 1nput~
voltage spectrum of audio eoscillazor 2G-10 obteined with Hall-effect analyzer; : e
A{ -. amplitude of i-th harmonir; § -- number of hermonic ; :
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